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(54) Title: TWO-DIMENSIONALLY BALANCED POSITIONING DEVICE WITH TWO OBJECT HOLDERS, AND LITHOGRAPHIC 
DEVICE PROVIDED WITH SUCH A POSITIONING DEVICE 

(57) Abstract 

A positioning device (3, 97, 179) with 
a first displacement unit (25, 189) for displac- 
ing afirst object holder (II, 181) and a second 
displacement unit (27, 191) for displacing a 
second object holder (13, 183). The object 
holders can be displaced by the positoning 
device alternately from a measuring position 
into an operational position and can be dis- 
placed by the respective displacement units 
independently of one another in the measuring 
position and in the operational position. The 
displacement units are provided with force ac- 
tuators which each have a first part (47, 49; 
117, 119; 215, 217) which is coupled to the 
relevant object holder and which is displace- 
able under the influence of a driving force rel- 
ative to a second part (59, 61; 133, 135, 137, 
139; 219, 221) which is fastened to a bal- 
ancing unit (69, 149, 205) which is common 
to the two displacement units. The balancing 
unit is displaceably guided relative to a base 

(81, 209), so that reaction forces of the displacement units are converted into displacements of the balancing unit relative to the base, 
and mechanical vibrations in the balancing unit and the base are prevented. The use of the force actuators prevents the displacements 
of the balancing unit from disturbing the positions of the object holders relative to the base. The positioning device is further provided 
with a control unit (83, 169, 237) by means of which at least the parts (47, 49; 121, 123; 219, 221) directed parallel to an X-direction 
of the X-actuators (39, 41; 105, 107; 21 1, 213) coupled to the object holders are held in positions parallel to the X-direction. It is also 
prevented in this manner that positions of the object holders relative to the base are interfered with by rotations of the balancing unit 
caused by the reaction forces of the displacement units. The positioning device can be used in a lithographic device for the displacement 
of a semiconductor substrate relative to an exposure system of the lithographic device and for the displacement of a mask relative to the 
exposure system. 
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90CO«fc33S:ig(Ett, giJfflft#a*Bli;av^|»0. -ttfc* -<-X8 1 fcittL 

icst** ffis?*a6^B3o^— xs i tc@^^nrc 2 m<o?t¥tiLW*>y- 8 5> 

8 7fcffcH»:x- y h 8 3#t&<S£-£3 0 (4B4r>+h8 5, 8 7 (£ Y7? fylctt? £ 
. «3lit^F*3SP6 3 07?fRl*SiJS-rSo HJfsRjtgn.- «y h 6 5 0Sli7 5*$iJ 

^#fc««W*l**, CMS** «ffl««BKrtW6 3*Y*rRiK:¥ffa:«lBfc:« 

^-X8 1 ^t§^7 7 b 6 9(D» RtJf^-X8 lfcatT* 

M 7 >Xaz7 h 6 9«(i^X8 1 lc»t5lM>t;l/^l K 13^61 
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ct 0. irti7 9±tC/^>Xn.- >y h 6 9 ©HHWfc»SO&l/^rt*fr3 C 

h 6 9 kjgrtS7-9 t(DM<ommtiiz&-DTnnmzW5mzti%:\,\ *<Dmm. 

H 2 ^^^j^^-Tcfc o fc, tam&LtbgiW 3 \z^t>®Z> HU7b BSit^S 8 9 
*M£R«-*o ^7>7a-7 h6 9ttHRWJC««*^U^ffiT*rtffi7 9± 

3BC3B57 9±*»¥Jc:»«|-rsci:#iBc , 0»So *Oi5 4T»*OBIH:, 3£ 

a^^o^T^^o d<ofig^issrt[e7 9#f?£tc7j<¥T*&v^??ffi-r£o ku 

7 hKit^SS 9 teJt«W>h«^ KU 7 M»ih**/^>xa.->y. h 6 9 icftm 

h 2 5, 2 7 0^tltCcfcoT^*r^^-X8 1 tc^f >X^L- «y h 6 9<D 

^ftltfft 5 n § C i: & v ^ J: ? fc K U "7 h Gfiit^gg 8 9 *M titt 2> & £ 0 
02^^86007?^ KU7KK±^S8 9J±m«f 2fflO««Wtf*i9 K 
9 3 fc. &Mftfcfte9 5 £*JI*So ^«cMt£*a9 1 , 9 3I^-X8 1 
>XZL" y h 6 9 hlcH^ftTl^T, XjjfalcWUlC'^ >X3--v h 6 9tC 

gf9 7 <os 2 ^asw*^-r 0 u vy97«iB3o««»»»c»«-rsuy^5 
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¥mc&W*gtirc7v h9 9,101 tc£oT, SfOTi 0 3±*X*|R] 3 HTfc: 

> arfY^iftfcWrfc^iiiRriifc^n^tisKrtsnso comi 0 3t*2fi 

<Dg#*;b^ i k i 3*c£aiT'&9, x*iRik:TOlc, RtfY^fcVmcM 

£ET*o ffiffi*»«B 9 7 <D»tt JL- y h 2 5, 2 7 fcti*ft^nffi«i*«>«« 
5. 1 0 7, M2iOY7^f ^X-^ 1 0 9, 1 1 K Rffl 13, 115 

*s«-*o xt^^-ax— * 105, io 7tc(i^n^nx^fRi^^mcssE-r 

5«2»»12 1, 1 2 3lC»L»«|RrilK:*rtSn«»l«»l 1 7, 119 
*SWkW:x Y7^fix-*i0 9, 111, 113, 115lC{ifnf 

nY^rr6i^TmcsiaE*rss2gp»i 3 3, 135, 137, i3 9te#L»ifr 

1 2 5, 1 2 7, 1 2 9, 1 3 1 3 Q 12 4 fc:^ 

-ridtc, X7^^jlX- £ 1 0 5, 1 0 7OS2S»12K 1 23^nf 
nS8ffi-r^^®J^- >y h 2 5, 2 7<D2{@GT)YT*3 1 aX— £ 1 0 9, 111, 

1 1 3 , 115011 1 2 5, 1 2 7, RZf 129, 131 <DM#fc:K&r 
5c X7^iX^ 1 0 5, 1 0 70^2^12 1, 1 2 3 Z^lSl^TfT 
4ffi»ttlSl 4K 1 4 3, 1 4 5, 1 4 7 0iSt)^ % HiinY7^faX- 
£ 1 0 9 , 111, RZf 113, 1 1 5 CD 2 m<Om 1 1 2 5, 1 2 7, Rtf 

12 9, 1 3 llcMLElBltSo X7^aX-*OSl«»l 1 7, 1 1 9tt 
WT^Mfc|Jtw-r«<fc5fcX^[Rltc5FfT^. Sti : Y^^^TtcS^6n/'cMa 

t^aa~7h2 5> 2 7 08^^1 K 1 3 £^n^ftji*£S*l£o Y 
7^faX-^l 0 9, 111, 113, 1 1 5<D3l2gfl»l 3 3, 1 3 5, 1 

37, i 3 ste^n^mm^&miL-v v 2 5, 2 7 ic&smw^^xzl—v 

hi 4 9lc@^£nT^£ 0 L^7>Xax7M 4 9 te{£ft&*6^{t 3 <D/S 
7>Xax7 h 6 9tcffi^LT^3D, CO/^7>Xax7 h 1 4 9 fcfcHBBKSsS 

"iBlic^rt^n^o ^17 9tix£iRiic¥?Tic. Y^fRjic^mc^L, 

—2* 1 *C^£nfc{uS$W>^Ii9 7^-X8 1 ClLTWo /^7>XXX 
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vh 1 4 9t±HB#K:, 2 ffl^Stf*^ 1 1, 1 3CQfc&0&iI£&«Or£D, 
atJ 1 K 13 Oftii^rtffi 1 0 3 te>^5 >Xaz 7 h 1 4 9 <0±ffiT& . 

W-yM4 9fcttK'J7hSSjt#g8 9, 9 1 , 9 3, 9 5£18:tt£o 
*;l/£*l 1, 13^nftlX7^faX-^ 1 0 5, 1 0 7 £ £ t? T, 
SffifiLTX^TfRl^TtT^jgl&pJfigTfeD, ®:2l©Y7^faX-^ 10 9. 
UK M2ltDY7^faX-?l 1 3. 1 1 5©f U^MlC<toT, 
ffiSJc3S5lLTY*(qI^TfTJcS»*;l/^l K 1 3tt»BRrtlT*fe*o fflW 
, X7^^x-^l 0 5, 1 0 7 0»2»#1 2 1 , 12 3, Y7^aX- 
£109, 111, 113, 1 1 5CDm 1 1 2 5, 1 2 7, 1 2 9, 1 3 1 
, MY7^^aX-^l 0 9, 111, 113, 1 1 5 <D%i 2 1 3 3 , 1 
3 5, 1 3 7, 1 3 9^11, X7^faX-^ 1 0 5, 1 0 7Og*tt^5 
'>X^L-*y M 4 9lZfcm2tlZt&tes Y7^faX-^10 9, 111, 1 
13, 1 1 505A«Y7^faX-^l 0 9, 111> 113, 115^2 
95^13 3, 1 3 5, 1 3 7, 1 3 9^LT^7>Xax7 h 1 4 9 IcEfitfg 

WT^— S»Jffltc8ttffl-r§«|[#SP#l 5 1,1 5 3^1Mt^l 1, 1 3lc 

^n^ntstt, cn*)Hi^gB»tCckoT. s«^;u^i 1, 1 3 1 ©a^n 

7h2 5 0)X7^f^x-^ 105OSl»l 17i:, £ 2 ©Iftn. - *y h 2 7 

10x7^2x^1 0 7^^igB»i 1 9£fc:, ^stcx^fnj^^Ttc, at; 

1 5 1 Ictelg 1 »SM 5 5, Rtf»2eB# 1 5 7*!Stf, ff 1 1 5 
5\Z£-?rmi&W]3i-V h 2 5(DXT^^zl^~^ l'05OBl SP» 1 1 7 IC 

S 1 18^;^ 1 1 %«*SU#*cfc3fc-r*fc#fc:. Ig2 35#i 5 7£ci;oTffl 

2»»ix-y h2 1<DXT**=lX.— Z 1 0 7 1 1 1 9 \CW, 1 

2*1 l*attLf§*J:d*c-r*o HflHc* ^2lMt^l 3 0«#SWJr5 3 

5 9, &t;S2SP»l 6 1*KM\ SlSKfrl 5 9K<fcoTSgl 
h 2 50X7^faX-^ 1 0 5<D3I 1«P»1 1 7t^2SM^ 
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mi&i&l 5 5*MT, a 1 y h 2 5<DX7^fji x— £ 

iflHfrl 1 7lcJgigW*;l/^i i*ate-r«i:«t. «^gp« l 5 3 092 SB 

»161 ^Lt, S2»fJpL-v/ h 2 7©X7^f2X-^ 1 0 7 OS 1 

cn*3tJ«-rsfc«>. g l 7 h 2 5 J: o 1 S#t>;b^ 1 l *(¥B 

. W2#»pl— h 2 7*c«fcoT»2S*f*/l/if 1 3*«!JffiffiBfr5, 

U 1 3(iftl?n$l^la-7h2 5, &tf»2£M:i-y h2 7K:»BS 
*lT^ftV\ SoT, m 1 y h 2 5©X:P**-:iX— £ 1 0 5 <0S 1 §P 

#1 1 7te^l*ra{&Blvf ^6S2«tJHfflBM" lcft£> CCDgf24^{u@M 
" T% $2lfrf^l 3 0l?gPt}l 5 3<DSI1S5#1 5 9fcItt3tlS 0 H 
S2&S»:i— -y h2 7(7)X7^x-^ 1 0 7 Ogll 1 1 9tegl2 

*IH<ftHM" i ^rifilM" icftf*. com i *BBffl«T»IB l 

1 1 <D*K¥gWl 5 1 0^235^1 5 7JcafeSn*o COcfcotCbTiaStC^ 

2 7<DX7**:iX-* 1 0 7<D3I 1 SP# 1 1 9 tC^Jg^ ntPS fcWc, MZ2 
*f^{4lM" lCfi3g2S#iM/$n 3ttSl81a-7h2 5flQX7*f3LX 

i o 5<om i i 1 7 uustssnT^So a i i i a 
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mmcm 2 mux^? 1 3 izm 1 gi&a- ^ h 2 5 ic o t, ^2 ^sffi©M" 

^&f^ffilfitBJCl&*>«nSo Y7WaI-* 1 0 9. 11 K 113. 115 . 
<DgSlSP#125, 1 2 7, 1 2 9. 1 3 1 tfgl 2 1 3 3 > 13 5. 137 
. 1 3 9lC*fLT, »KlLa»ntfa6a:l/^EKti»#SP«l 5 K 1 5 3£<£ 
ffi**cfcte«fcoT»4>-rsfreu g®ia-7h 2 5, 2 7<D^ffi*M'>£-£5 
o®:, X7^2X-? 1 0 5, 1 0 7OS2S»12K 12 3tfY73(p]tC 

¥tT^ffiSJciiiflL&< kfeJ:^J:dk:ftoTv>«ft«)»||jii-^ h 2 5, 2 7 

±aiL/c<t dlcmttfrfoPl U 1 3 0^#gP»l 5 1.1 5 3fi^fcHJ>£X 

t}15, 1 5 3<DgllgitfM 5 5. I 5 9&mn<D&$U(D$>(DT*£>2>jki\ffiE-> 
X7-L>*M:X-Z>tm^ -SlgJBa-^ h 2 50X7^^zlJ1-^ i 0 5^1 
gfcfrl 1 7tt51#OSE»I<0«a3>f;l/2/^-rA 1 6 3^^ c(DiMa^;b 
^>XfA 1 6 g*J*;l/^ 1 1 <0f8*ffi» 1 5 1 <Dm 1 1 5 5 fg 

2 Stf 1 3 C01it#a5W 1 5 30$1 £J5# 1 5 9 £ fc£5fc:ffi«-r 3 «fc 5 

RW-SnTI/^o »f 8P» 1 5 K 15 3^2^15 7, 1 6 1 (if nf n 

1 0 7<Dm\ 1^11 9feiim^KtPO««=i>r;l/^Xf-A 1 6 5£rft*£ 0 d 

^ll3^^>xfAi 6 5ttSgrSH*;i/jfi io«^SP»i 5 i<0??!2gp# 

157^ S2S0^1 3^§Wl 5 3©S2«»1 6 1 £tc3ffiKt& 

»i55, x^afflRTfliftcfc-s^ai^ffitji 5 3oagia^i 5 9iaotM 

l. Xtt3afflRl^aJ:5tc:S2Stf*;l/^i 3&±f2X Yd— IsZ/yttTZ?-* 

frfct). Wll&9h=L—v h2 S<DXT Z^ilJL—Z 1 0 5<QgIlgfll 1 7tC*fL 
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5 l<DSg2gP#l 5 7, Xtta«^te*«fc3fc«€^S#l 5 3 <Dfft 2 1 6 1 
Wvl^l K XttiBfflRrfiBftJ:5tc*2S#^;l/5ri 3 ti_hfSX Y 

/h*^EKfctofcO!B2»il|3L— y h 2 70X7^faX«^ 1 0 7£>3Ilg{5# 

i 3 zTJiRj^TfrtcmiRi-rsiHUtefanaoH k> icitmm^^M&^ra k* 

SffiffltSilklcAoT, -Q&mtl 5 K 1 5 3(DWl«:ffi¥T*||ISWaflBg«: 

fWBfcWfflfc*ai;T* m^aswi 5 k 1-5 3o»»4:)iiiKk*m*fca« 

2 5. 2 7©ft»OS2 0WIIS:K«Xf-yfcLtftfflt«o CtllCj:i>, X 
7^^X^ 1 0 5, 1 0 7, MY7^f 0 9, 11 K 113 

. 1 1 5t:«fcoTM?nftSlI«7f-^LS»t^l K 1 3*J± 

-^M 4 9«LOA*7>Xa-7 h 1 4 9 iCftm-fZ&Wj^L—V b 2 5, 2 7 

>^3.-^h i 4 9 0H(Ei^- X8 nc3*-r«S«*;l/^l K 1 3<D$?£L 
<ftV^tt**-tfLftSO*l»jtr*fc«>, (4H^46^S9 7tCte3I 1 SJfflJn- 
'VM67 i:S2SiJ»ii-y hi 69 fc*RW\ Sl»J»a-7 h 1 6 7K<fco 
T3! lgfjax <y h 2 5 0X7^faX-^ 1 0 5<OS2gP»l 2 1 *X^fRjfc 
WMIlcS^tSC^^T^, m2$fJffll^L-'y h 1 6 9 l:<totS2» 
h 2 KDXTt^zLJ^-* 1 0 7 0ig2gi5#l 2 3*X*fa£¥?T&ffinfc: 
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lfcBB«*nft2ffl03tt*(ft«-b>*l 7 K 17 3fcttI»U Ctl^fc^ffiB 
*Z>mc&-oT, X^ftlcSrfr^XT^aX-* 1 0 50§l2gi5#l 2 1 <07j 

iRi*ws-r*o n«i»c. nzuma—y v 1 6 1 icm^ntczm 

03tt^-b>1fl 7 5, 1 7 7Kt£®U cn^F^ffiB-feVlttCcfcoTX^fRl^ 
WnX7^faX-^ 1 0 7 03l2gP5M 2 3€>73[n]^S«J^-r^o ^7>Xa 
4 9*MHrtETS«£\ X7^fiX-^ 1 0 5 0S2SP»1 2 1 ^X* 
[S£WTftffififc:Bi:*<J:5. ai«HWa.-^ h 1 6 7«Sl8Bi-7 h 2 5 
€>2{BOYT^zlX— * 1 0 9, 1 1 l**J»-r* 0 HHitC, ^7>Xan7 
h I 4 9#|HMS*r**§'fr, X7^faX-^ 1 0 7 0fg2gj5#l 2 3tfXXmc 
¥fTS:ffi«k:B$Scfc3, S2*J«lii-^ b 1 6 9 tefg 2 ^KpLX-, h 2 7 <D 2 
iOY7^^^x-^ l l 3> 11 5£rfM®"f £ 0 C<D£ -5 lc LT, XT^^zl 
X-* 1 0 5, 1 0 7OS2S»12K 1 2 3 *<X£[R|fc¥fT&ffifiJCffi*?« 

»*HHfc:5l*fiCt-ISfHk&*X7*^:iX— * 1 0 5, 1 0 7. RZfZrtllC 

m^nrcmu^^i^i k i 3®iiiK*85iL*r*o 

#1 9Jiftm^.-^ h 5t»LT-SfiEiicfeS©T'ft<, — B#4\ fg 1 ¥SS 
(*fi*fl 9. MVX^3 5teifl^XLX>y h 5fc»LX#|qJfc¥?Tfc:. HffitT 

3 5*X^^^fr^»»S^SgiJffl<DttfiSti6Sff 1 7 9£rgtf£ 0 COgiJffl 
(D&W&tb&m 1 7 9feH60yy^7«Brttcfe«*f8RS(aHi*«>«fiTfc 

8 It, |5j-tDS2TX^t^l 8 3^tt§o VX^Wl 8 1 

, i8 3ti. ^ti^nz^^zmmcm^^nmv^rc(o^m±icm 
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1 

v**3 5*RB-r*Ci:^T***3afffil 8 5£, Z-ftlftlcmmicWfctZSL 
8 7i:^no Sivx^;Wl 8 ll*ttBRti>£Bl 7 9^lgla- 

Bfia.-^ h l 9 ltiot, X^f ft Y7?fqltc^mc^l :7 b- A 1 lc 

S*UTffi«ift«>-r§cl:^T*So H6fca*rttfflrett, §1 l vx^ 3 5 tmz 

m 1 -*7.$*)\<? 1 8 1 l±ffiBi*«>»B 1 7 9 OffttttBfcfcoT* S 1 

S«i 9^1 7X^3 5*iii;TR9i* , rsc:-fctfT#. -^277^3 5' 

«IC527X^^1 8 3teffiB9W>SBl 7 9«£tll^5o COSiJ 
<&mffl&=L—v h 1 9 3l:i?TS27XW^l 8 3 tc^~r^^2 3 
3f«8H8fcJ;oT\ S2 7X^>Wl 8 3lC**LTi&fiS:ttfirC. ^27X^3 

x^7^^^ffii^ili 7 9<DiBti£(ieic, JIR&{£/B2tt*vx**» 

2TrSo 1 «Xtt»fflO*»i*»t**IS8»-r*«:«>» 17X^35 L**fc> 
ofc^ ftB^^Bl 7 9*C<£-dT, ^lT^n^l 8 
W£ffiBfc:»»l«Hi\ ±K»3a$*ttfc:«fcoT. Sl7X^3 5»JStSii^e7 
X^T^>JC«»$^« 0 |5JB#lc, (4B^46^Bl 7 9taotg27X^3 

5* t±t^2 7x^>t^i 8 3*wjsffiB^6^»ffl«^a^-r 0 *awfi[ 

S'JfflOffiBifcttKB 1 7 9^r^7tc^Wtc^-r o c<DffiBi*«>&Hl 7 9cq 
^X^t^ 181, 1 8 3(±, SSt»*^Wfc^SnS7-y M 95, Rtf 
1 9 7fccfcoT. X^^^tM, Y7?rfalc¥t?£Sft^£3£#t*2 0 1 
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%o ®KPrt63.-y h 2 0 3*/M,T. £}f{*2 0 1 *^9VyUi— h 2 0 5 

0 7±£, §WM»i§IC«toT, X^fRltC^FfTJC. Y^IrIIcWtK:, 

nx y h 2 0 5tt»«|prfiBtcKrtSn*o H6fc«BWfcgvr<fc3l;:, {iLW&:V> 
mm I 7 9 0^-7 2 0 9l±y V^78I07U-A 1 tcB£2ftTl^*o ffi 
H&*6^Sl 7 9<OIsH£pIfi6rL-y h 2 0 3, St/^^VXOL-^ h2 0 5«?c 
fcKWLrcffiHi*«>««3 0IsieoI^-.y h 6 5, M^7VX1-^ h 6 9 

(4g^i6^g 1 7 Sftn— *y hi 89, 2 ^®JOL - *y h 1 9 1 

^^n j rn^7^^iia:-^^LT^^nrcX7'^5 1 ^x--^2 11, 213 

***£o X7^faX-^ 2 IK 2 1 31*. *ft^nx#|&fc«5tf¥fre3i 
ffi*r^B8S-r^XT^^iX-^ 2 11, 2 1 3092S»2 19. 2 2 UcJt 
LX75-lR]^W^|&Plfi|-efeS^ia5»2 1,5, 2 1 7****0 XT^^zl 
X-^2 1 K 2 1 30^2^2 1 9, 2 2 Ui£j$tt2 0 1 KH^£*lT*5 

cn^m2gp^2 19. 221 tix^rfRiJcfa^ftfcsa-rswiiiSsia^rt 

SP2 2 3**rTSo MM. fJffipLXy hi 89, 19 1 te^tl^nXYn— u> 
7*7^^x-^2 2 5, 2 2 7***. CO/^f aX-^(iSSt§^l 
^-7hl'8 9, 1 9 1 07X^*^1 8 1 , 1 8 3 lcBS2ns*4MK35r> 
XfA2 2 9, 2 3 1 HM-r^^ajljXL- >y hi 89, 19 1 (OXT^faX 
-*2 1 1, 2 1'3 0S1{B»2 15,21 7 £B£<*ftfcm«?>f Jl/^X-rA 
2 3 3, 2 3 5 i:^t5o TX^.tMl 8 1, 1 8 3 X 7* ^7 ^ X— £ 2 

11,21 3*c£ot, tk®w^^^^gstct>/co, immi&^mmr\ -<-x 

2 0 g^^ux^foJ^^T^^Eb^^^c^^Tfr. — ^x^/i/^i 8 1. 

1 8 3(iXYn-U>^*|T*f-iX— ^ 2 2 5. 2 2 7lCcfcoT, Jti»6*J'hS 

— £2 11,21 3(0^135^2 1 5, 2 1 7^U M^^Ctm, 
L^t77**;l/?l 8 1.1 8 3l±ZJjfafo¥1rKlSfo'rZ>ttltSl(Dm>)lc. ± 
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iSfglgi5#2 1 5, 2 1 7»C»Lffi^«nftftfiic:tofc0lHl(ERrfigT«*o XY 
P-l/>7^7^faX-^2 2 5, 2 2 7 4tffit5CkK:j:oT, 

»<0BJt*. Y^iRitc^tTtc, tfc«WBv^f«a-evx**;i/^i 8 k 183^ 
fflBftfe-rsc fctf?*. x^rtifcTfTlclBiRrr 8 u 183 

fclWBL ffiiftfegi 1 7 9 tiffllBIa. - y h 2 3 7**rr* 0 £&f*2 0 1 ^0 
fipJ^rL- *y h 2 0 3lc£oT-<— X2 0 9lC*fU 18 0' \Ct>fr 0 BUES^ 
SRffl«:»#, fWK »J«I3L-^ h 2 3 7tcfcoT. iKttftrt 2 2 3 X^fp] 

tcTfT^fitBtcffi^-r^o HTfcHHWfc^-rj: ? mm^—v h 2 3 7^2 

I^t4fi-tV1f2 3 9, 2 4 nc1fifiSL, COSiJfflln.— y h 2 3 7ttIsHEnr 
- ggn " 7h2 03 OSlfi^ 2 4 3 *SJW-T So 

»«**^X**^LT«3K. Bat***!. CO— B8tt^OVX^*^LTll^BH 
^^r^L T«OfflM**tf lr\ *©*«*i«lc±EH!ovx>*^ L TBtt#* 

fia»*B^ii«offlB««)«B-e**ii$ou y^77gitt, y v^y 
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±aBLfcJ:3lC* *SH8ffiB»ft«« 3 ©»»OLr: <y h 2 5 , 2 7 1* Z ft? ft 

<D*f£fE{SB?*i6SS 9 7(D&W)3--V h2 5, 2 7tifnftlX7^faX- 
#105. 107, 2lOY7^faX-^l 0 9, 1 1 K Rffl 13, 11 
5, RtfXYP-l/y7A7mi-J' 15 1, 15 3^r^^§o ±SiO*f€ 
WffiBS**«H 1 7 9<DSffij^--y h 1 8 9, 19 1 tlX7^f aX- 

#2 11, 2 1 3, MXYD-l/>7*7^^aX-^2 2 5, 2 2 7^M 

OtC, — 75rT«XT#^a.X— #3 9, 4 1 <D 2 I^S 1 4 7 , 4 9<D^ft 
?ftt. flto&Ttt»j£-r*»»*;Uif 1 K 1 3fc<DRBfc, WAtf X Y Zd-1/ 

X73(R3tC^Ttd, Y^fqHC^TtC, Z^fRj^WtC, i«^fi}gT% 
£§gitct>fc9, S»*;l/#1 1, 1 3*«JSt"SSia»»4 7, 4 9tC*fU£»l 

RjffilcU gtc, x*iRifc:TffaErt6*li«. Y;£iate¥fTftEIEttlfL RTfZJs 

fafc¥-fi*®9mffi(DmK>ic, mj£Zftrcftmct>rc*). mu^pi 1,13 

*»j£-rs^ ISKM 7, 4 9fc:*fLT, [HlRpTfeK-racfctfT^So 
5&X Y ZD- U^^T^^x— #fcM£/S£ftTV»5X Yd-1/>7A7^ 

9 7, 1 7 9rtlC«ffltSCktfT^5 0 
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